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(54) ^&xm 



(57) [gi^] 

mm%-V. C:0. 3 5~1. 5 0%, 
Si:0. 1~2. 0%, Mn:0. 5%, C 

r : 2. 0~10. 0 96, *J;iy:2Mo +W : 1 . 5~ 
3 0. 05g, V:0. 5~5. 0«®5-&®ia*fctt 
2a£il±, REM : 0. 0 0 1~0. 6 0Sfi, ;S6lrC 
o:l. 0~20. 0%. Ni:0. 01~2. 0%, 
Cu : 0. 25~1. 0%. B : 0. 001~0. 05 

o%<D':>*,<Dimt.it\t2msK±^t^^ s-.o. oo 

2 0XKT, O: 0. 0 0 3 0X£tT, N : 0. 02 0 
XetT, Al : 0. 0 2 0X£iT. P : 0. 0 2 0%Bil 



(SDlnta' 
C2 2C 38/00 
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I 

liJ^Wll SftJ^T, C:0. 3 5~1. 5096, 
S1:0. l'-2. 0%. Mn:0. 1-1. 5 96. C 
r : 2. 0-10. 0 :fect:i;2Mo+W : 1. 5- 
30. 0%, V:0. 5-5. 0 %0';>i><Dim^rz\t 
2mSk±. REM : 0. 0 0 1-0. 6 0%. SSICC 
o:l. 0-20. 0%>NI:0. 01-2. 0%, 
Cu : 0. 25-1. 0%. B : 0. OOl'-O. 05 

o%<D'5^0im^ft\t2mJH±^^^. s:o. 0 0 

2 0%KkT. 0:0. 0 0 3 OXKT. N : 0. 0 2 0 

%«T. A 1 : 0. 0 2 0%KT. P : 0. 0 2 0%£JI 

[tt*:^2] aS%T, C:0. 3 5-1. 5 0%, 
Si:0. 1-2. 0%, Mn:0. 1-1. 5%. C 
r : 2. 0-1 0. 0%. *3j;(^2Mo+W: 1. 5- 

3 0. 0%, V:0. 5-^5. 0 %CD5"6<3I) 1 fiSfctt 
2m&s±. REM : 0. 0 0 1-0. 6 0%. '^^\ZC 
o:l. 0-20. 0%, N1:0. 01-2. 0%, 
Cu:0. 25-1. 0%, B : 0. 001-0. 05 
0%<^5'&OiaSfcB2a«±S:^^> S:0. 0 0 
2 0%&sT. 0:0. 0 0 3 0 %JEJIT, N : 0, 0 2 0 
%&rf. A 1 : 0. 0 2 0%jKT, P : 0. 0 2 0%U 
yizmmv. ^eUNb : O. 01-5. 0%, Ta : 
0. 01-5. 0%. Zr:2. 0 %iMT. Hf : 2. 
0 %SkT. T i : 2. 0 %KkT. S c : 0. 0 0 1- 
2. 0%. Y:2. 0%&sT(Oz>t^Oimift\t2m&s 

im^ms] as%T. c:o. 35-2. 50%, 

S i : 0. 1-2. 0%> Mn : 0. 1-1. 5%> C 
r : 3. 0-20. 0 %, :fecl:t;Mo : 0. 10-5. 
0%>W:0. 10-5. 0%, V:0. 01-5. 0 
%0:>O^CDim^rz\t2mKk±. REM:0. OOl- 
0. 60%, S&IZCo : 1. 0-20. 0%, Ni : 
0. 01-2. 0%, Cu:0. 01-2. 0%, B: 

0. 0 0 1-0. 0 bo%<Dvt>(Dimtrz\t2msk± 

it^. S : 0. 0 0 2 0%fi4T. 0:0. 0 0 3 0% 
KT. N : 0. 0 2 0%aT» A 1 : 0, 0 2 0%H 

T. p : 0. 0 2 0%&.-r\zmmu a«*swjcFe 

[»*3S4] Si5%T, C:0. 3 5-'2. 5 0%, 
Si:0. 1-2. 0%, Mn:0. 1-1. 5%, C 
r : 3. 0-20. 0 %, ^<k)y^Mo : 0. 10-5. 
0%, W:0. 10-5. 0%, V:0. 01-5. 0 
%(D5t><Oim^n:\i2mSk±. REM:0. 0 0 1- 
0, 60%, $eiCCo : 1. 0-20. 0%, nI : 
0. 01-2. 0%, Cu:0. 01-2. 0%, B: 

0. 0 0 1-0. 0 5 0%o5^<z>iasfctt2aa± 

S : 0. 0 0 2 0%JKT, 0:0. 00 3 0% 



(2) 4#BB¥8-1 0 0 2 3 9 

2 

£AT, N : 0. 0 2 0 %aT. A 1 : 0. 0 2 0 %fil 
T>P:0. 0 2 0%JKTIC«^U SSlCNb : 0. 
01-5. 0%, Ta:0. 01-5. 0%, Zr: 
0. 001-2. 0%, Hf :0. 001-2. 0%, 
T1:0. 001-2. 0%, Sc:0. 01-2. 0 
%, Y:0. 0 0 1-2. 0%<Z)5'&<Dia*&tt2a 

[»*315] mii%T, C : 0. 2 0-0. 5 0%. 
10 S i : 0. 1-2. 0%, Mn : 0. 1-1. 5%, C 
r : 2. 0-8. 0%, fcJcr/Mo : 0. 1 0-5. 0 
%, W:0. 10-5. 0%, V:0. 01-5. 0% 
CD'5'&CDiaSfctt2aK±. REM : 0. 0 0 1- 
0. 60%, $^tCCo:0. 01-10. 0%, N 
i :0. 01-2. 0%, Cu:0. 01-2. 0%, 
B : 0. 0 0 1-0. 0 5 O%05'6<^ia^&J^2a 
£A±*^^, S : 0. 0 0 2 0%aT, 0:0. 0 0 3 
0%eilT, N : 0. 0 2 0 %£JIT> A 1 : 0. 0 2 0% 

etT. p : 0. 0 2 o%£ATicssiiu. mmnmzY 

[if«:S6] fifi%T, C:0. 2 0-0. 5 0%, 
Si:0. 1-2. 0%, Mn:0. 1-1. 5%, C 
r : 2. 0-8. 0%, iSckiy^Mo : 0. 1 0-5. 0 
%. W: 0. 10-5. 0%, V : 0. 0 1-5. 0% 
CD3'&Oia^/^ft2ai^±, REM:.0. 0 0 1- 
0. 60%, $&lCCo:0. 01-10. 0%, N 

1 :0. 01-2. 0%, Cu:0. 01-2. 0%, 
B : 0. 0 0 1-0. 0 5 0%(7)5'&Oia*&tt2a 
i6*±*^*. S : 0. 0 0 2 0%£JIT, 0:0. 003 

^ 0%j&lT, N : 0. 0 2 0 %61T> A 1 : 0. 0 2 0% 
£IT. P:0. 0 2 0%KT»::«SIIU SStCNb: 
0. 01-5. 0%, Ta:0. 01-5. 0%, Z 
r:0. 001-2. 0%, Hf:0. 001-2. 0 
%, Ti:0. 001-2. 0%, Sc:0. 001- 
2. 0%, Y : 0. 0 0 1-2. 0%O5'fe©iaS& 

t»*S7] aft%T. C: 1. 0-4. 0%, S 
1:0. 1-3. 0 5!6, Mn:0. 05-10. 0%, 
40 Cr:25. 0-35. 0%, Co:35. 0-65. 
0%, :feJ;i;Mo :0. 05-15. 0%, W:10, 
0-25. 0%, V:0. 1-15. 0%<D5'&C0ia 
Sfett2aBl±, REM : 0. 0 0 1-0. 6 0%, ^ 
e^tCNi :0. 01-15. 0%, Cu:0. 01- 
2. 0%, B : 0. 0 0 5-0. 8%0'5'&Oia*fc 
B2a£t±S^*, S : 0. 0 0 2 0%J|JIT. O : 0. 
0 0 3 0%&lT, N : 0. 0 2 0%£JIT, A 1 : 0. 0 

2 0%£JIT. P : 0. 0 2 0%£jlT«C«^U SSK^K 
Wtc F e <k 0 ^h^m^li^^^^13M. 

50 I««3B8] ttft%-C, C: 1. 0-4. 0%, S , 
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3 

1 : 0. 1~3. 0%. Mn : 0. 05~10. 0%. 
Cr:25. 0~3 5. 096. Co : 3 5. 0~65. 
OX. *±t^Mo : 0. 05~15. OX. W:10. 
0~25. OX. V:0. 1~15. OXro^-feOlS 
Sfc«2a6l±. REM : 0. 0 0 1~0. 6 0X. S 
6ICNi:0. 01~15. OX, Cu:0. 01~ 
2. OX. B : 0. 0 0 5~0. 8X05%<Dia*fc 
tt2a«±«-&*. S : 0. 0 0 2 OXJEAT. O : 0. 
0 0 3 0X£lT. N : 0. 0 2 0X61T. A 1 : 0. 0 

2 0XBIT. P : 0. 0 2 0 X£ilTt::«MU $6KN 
b:0. I'-IS. OX. Ta:0. 1~10. OX, 
Zr:0. 01~0. 5X, Hf:2. 0 X£JIT. T 
1:0. 01~0. 5X. Sc:0. 001~2. 0 
X, Y:2. 0XKT©5'6©iaS&e2a£t±S:'g- 

[0 0 0 1] 

M^'-fxffl, sssm^^-i';^99, mmmxM.fi aoxm^ 

[0 00 2] 

[«£*©««] t3E*, ^&XMmthX\t, J I s s 
KS, SKD, SKT, SKH;a:i:*t*0, ^fJl^R, 

jfffly-fx, sitfe^-rx, lEig^-T;^, iHSi^'Tx, y 

[0 0 0 3] ::0*5;5:-&^I:affllC*3ViT«. ^MO 

mmf3.txM,<asimi^mtftLoi>tmz, &m 

[0004] 
[0 0 0 5] 

T, REM:0. 0 0 1~0. 6 OSffiX^^S-fr-St 
S : 0. 0 0 2 OaSXKT, 0:0. 0 0 3 0 
SaXfitT, N : 0. 0 2 OSttXfitT. A 1 : 0. 0 
2 OXfiiSKT. P : 0. 0 2 OSftX£lT»C«*!lUfc 

[0 0 0 6] *55W©^^Xft9iC*ViT. REM^qlr 
ft (^&±S7c5Slcil) 1 m^ftli 2 a«±0^thi!l) S 0 . 

ooi~o. 6 oaiaxtufcott. REMSsmr* 



(3) 1*|g¥8-1 0 0 2 3 9 

4 

•5&6IC0. 0 0 iaftX£i±«lffl*1tfc. U*^b, 

eoaaxKTtbfc. 

[0 0 0 7] Sfc. S-^WftSO. 0 0 2 0SffiX6l 
T. O^^SSO. 0 0 3 OfiffiXetTtUfcOtt. 

[0 0 0 8] mm\Z. fflffi«»SJ:D-SI^G±^ti•S?S: 
J&tC, N : 0. 0 2 OSffiXfiAT. A 1 : 0. 0 2 02 
10 fiXEtT, P : 0. 0 2 OSfiXfitTtJiMrsCltt 

[0 0 0 9] Kji^»C:fett-5REM0jiSlratt, 1 

530~1550'Ci:<fCl540~154 STCTffi 

[0 0 10] 2(i:56W©m-55?^ • «3^§gtc*V>Ttt, 
miH'&^im«*«ii5a«xmM-t?*0, SSXT. C : 
0. 35~1. SOX, S1:0. 1~2. OX, M 
n:0. 1~1. 5X. Cr:2. 0~10. OX. * 

20 J:C^2Mo+W: 1. 5~3 0. OX. V:0. 5~ 
5. 0X©5^©ia*fett2a£;±, REM:0. 0 
01~0. 60 X. Se>(CCo:l. 0~20. OX, 
N1:0. 01~2. OX. Cu:0. 25~1. 0 
X. B:0. 0 0 1~0. 0 5 0X©5-fe©iaSfctt 
2a6i±S:-&*. S : 0, 0 0 2 OXt^T. 0:0.0 
0 3 0 X6AT. N : 0 . 0 2 0 A 1 : 0 . 0 2 

OXfitT. P : 0. 0 2 OXOT(C««ilt. 
TBSStNb : 0. 0 l~5. OX, Ta : 0. 0 1 
~5. OX. Z r : 2. 0 XJKT. Hf : 2. 0X« 

30 T. T 1 : 2, OX£tT. S c : 0. 0 0 l~2, 0 
X. Y:2. 0XKT©'5-&©ia*fc»42a«±*-& 
*, SS8^®»»cFe J:D&5t>©t-r«c:t«fTrfr 

[0 0 11] zz.'c, c\ii^msixM,mtLxB^fs.m 

;i©.k5!S:S4«S#?>fc*fCO. 3 5 Xfili^W^-a-S 

©*«±t». U^^L. ^rifstfflttii.fct^inixttj&tfiT 
Tsro-Pl. 5 0X«Ti:-r4©*UV>. 

[0 0 12] SI \tmk^tLTr^mr^tmz^'hE 

TftoT. J:oi5?43amS#5fc«>IC0. 1X£A±^ 
^$-&.5©*Uv». UjJ^U. ^SCSSiirrstflSHIliDX 
tt&§t-st«K«nt*«efl:S-&«.©Tr2. oxfitTt 
•r5©*^J:Vi. 

[0 0 13] un\m^^iixmmthxmL. m 

T&'O, C©<fc5/5:24mS#5fc«)lC0. l%^X±.ma 

•rs©*^*^^ b*^^. *Tif«>tf»ffiJiDxtt$sf«) 
©Tl. 5 xKTt-r*©*«aK 

59 [ 0 0 1 4 ] C r »XA0l©3fi£. a: < iCiBEfi^Sies 
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5 

mono. o%&.Tt-r^oifi^^->. 
[0 0 15] Mo. w. y\t^it<Siiim^L. msMm 

co«-&. Mo«Wd;0t)«im*^:*:tv»7c5fir*o 
*^-***0T»5«-&t>^tr) Tl. 5XK±. V* 

lEf^e*SS-r®T2Mo+Wf43 0. 0%&rP. Vtt 
5. 0 9g£ATt-rSCD*tJ;V». 

[0016] Nb, Ta, Zr. Hf, Tl> Sc. Y 

[0 0 17] Co. Nl. Cu. Bttl-i-fnfeS^SK 

tint 2.©*) J: tfc. Bttffl©SIAttS:ia5»5i:^t 
Jr. 9i(f©N*BN®JgTH3tbTN©liiKe*;S:<-r 
© fc*a;&7c5(IT*-5 ©77±IH©IBHTai»llD-r 5 © 

[0018] Mg. Ca. Pb. 31. Te. SettSI 

©«»msBfes$-a:«> © tc^r^iftTcSit? afe ©T Cine. 
© 1 asfcii 2 a£t±s±E©«HTr^*p-r-5©t>± 

[0 0 19] N. A 1, PttXftffl®ffltt*fi;Tf 5© 

[0 0 2 0] *5!??®ii= • iies^?^ic*viT«. wia 
^^i*w*t!^fa^''f;^aiT*i9. as?«t?. c : o. 

35~2. 50%. S1:0. 1~2. 0^. Mn: 

0. Cr:3. 0~20. 0 96. 

Mo : 0. 10~5. 0%. W:0. 1 0~5. 0%. 

V : 0. oi~5. osj®5-5®iasfctt2a6;±. 

REM : 0. 0 0 1~0. 6 0%. SSCCo : 1. 0 
~20. OX. N1:0. 01~2. OX. Cu:0. 
01~2. OX. 3:0. 001~0. OSOX©^-^ 

©ias&tt2a6i±*^*, s : 0. oo2ox£; 

T. O : 0. 0 0 3 OXKT. N : 0. 0 2 OXKT, 
A 1 : 0. 0 2 OXetT. P : 0. 0 2 0 XOTIC«S9 
U iS^ICJ:oTe$e.l'Nb : 0. 0 1~5. OX. 
Ta:0. 01~5. OX. Zr:0. 001~2. 0 
X. Hf:0. 001~2. OX, T1:0. 001~ 
2. OX. Sc:0. 01~2. OX. Y:0. 001 

~2. ox©5-6©iasfctt2a6i±s^*. ses^ 
[0 0 2 1] cctr, ctt?&m^^'f;^«it^T(8JB;ft« 



(4) 4$BI78-1 002 3 9 

5 

S *±im»IH4S«i»1- S©»C^ja?a:7cS!l-C» ^ T, 

::©±5-tt«S«*#«fc*tco. 3 5 xet±^ir$*'6 

■r5©T2. 5 0X£^Tfr2)©*UVn 

[0 0 2 2] SI \tfSimmtLxviFmti>tmzmE 

U«a©l^±, *J:l«ffltt-^»^tt©ie]±lc*«Ja:7Cifl 

TitsT. c:©i5;i^*$#5fc*ico. ixfi4±-& 

ttSS-rSi:*lCffl14$'efl:$1i-5©-C2. OXOTt 

[0 0 2 3] MnKKK*<tt;K5ftfl'JtUT<^fflL. « 
©f9»SSii5»* i:*»C«IAtt©|6]±Jc t>^4-r S7c« 

■ea&o, ;i©«k'5&sa«sft5fc*fco. ixa±j6Dn 

©Tl. 5%&rfff^<Difl&\,\ 
[0 0 2 4] C r (iXAfii®^gl. 2:<(CilS@3^%iS 

T. c:©J:5:4«i*S#5;fc*ic«3. 0X£;±*Jn-r 

a? •&S©-t?2 0. OXetTtf 5®*«J:K 

(0 0 2 5] Mo. w. vitmtmm^L. ^.mmm 

3*li:^UTW«ftttSlRl±$-e-?>®tc*2!i!S:7C^irafe 

5®-e. ^:ne>oiasfctt2aEii±s:^iD-rs®fej; 

-tbT, ;i®<t5;fS:Sa«&#5fc«)tCttMoS0. 
1 OXE^±. Wi£0. 10X£A±, VSO. 0 1 X£i± 

tmz. i&izmtm^KrsiK). &mmzmBW^R 

ff-r®TMott5. OX«T, Wtt5. OXKT. VB 
5. 0XOTfr5®**J:Vi. 
50 [0 0 2 6] Nb. Ta. Zr. Hf. Tl. Sc. Y 

«14SiRl±$-tl--5©»c^Si;*7c*-C*?>©-T?. line© 

7c5!l*s^s^T±la©^6HT»lID■r * © <k 

[0 0 2 7] Co. Ni. Cu. BttVi-rnfeSftSSi 

iiiije)^®-c. c;n&©7c^S:®*s^'r±l2©(effl•c® 

jlD-r5©fcJ:Vi. *fc. B\tm<D8tX^iMlb^tPi 
C. «if'ONSBN©}gTH3£UTN©l«g»«ft<-r 
© t^Sii^TcSiT* « ® •C±IE®«BT JSSSHDf « ® 

[0 0 2 8] Mg. Ca. Pb. 31. Te, SeliSH 

®t6BH4S5feSS-a-sotc^r3a;a:7c*T*«®Tj:n6 

© 1 a*fctt2afil±S±E®IBffl-caillPt-5®%)J: 

[0 0 2 9] N. A 1 . P»4lA«®(SttS:fi;T-r-50 
•T!t9EUfc±IElC««J-r5®**iV». 

[0 0 3 0] *K?3ollE • ^A^?gi::;feViTtt. 
imffl*^SSilffl5''f:^MTaO, fiflXT, C : 0. 2 0 
~0. SOX, 8 1:0. 1 ~2. OX. Mn : 0. 1 
50 ~1. 5X. Cr:2. 0~8. OX. feitXMo : 
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0. 10~5. 0 3«, W:0. 10~5. 0?«. V: 
0. 0 1~5. 0X(D5-6©iaSfcl±2aJK±, RE 
M:0. 001~0. 60 X, *6CCo : 0, 0 1~ 
10. 0 9«, Ni:0. 01~2. 0 9«. ,Cu:0. 0 
1~2. 0X>B:O. 001~0. 0 5 0X©5-6© 
iatfctt2«JK±«^*, S : 0. 0 0 2 OXJKT, 
0:0. 0 0 3 OXfilT, N : 0. 0 2 0%£;T, A 
1:0. 0 2 0 9^£ilT. P : 0. 0 2 OXfitTlC^^ 
U iS^ICioTttS&tNb : 0. 0 1-5. 0 96. 
Ta:0. 01~5. OX. Zr:0. 001~2. 0 
%. Hf:0. 001~2. 0%. T1:0. 001~ 
2. OX. Sc:0. 001~2. 0%. Y:0. 00 

i~2. oxcD^-fe® ia*fctt2aK±s-&*. aes 

[0 0 3 1] HdT. C«^My-1':^ffltLT!iJS!4S! 
$ * <fc t^B*«tt*«g»-r -5 ® CW^S jcSfl-C* t> T. 
r®J;5fe«|«S#Sfc*{C0. 2 0 %fit±#*S1i:S 

•f-SOTO. 5 0%£;Ti:T«)O*ii:l^,, 
[0 0 3 2] SI ttKK»li:bTl^ffl-r^.i:^lC^fef 
L®S®lfl]±. *J;t«att-^iB^ttoiRl±lc^;5:7cS§ 

tt*S-r-5t*»c«H4**fl:S-ii-5®-p2. oxOTt 
[0 0 3 3] MntiKKfeitXMSiItbTf^fflL. ^ 

[0 0 3 4] CrBISSH®^S. i:< (CKm^SSiiS 
a6-&^^i:. »f!ftSf»1£$K«-&®lc$^^7cS!l-C»7 

T. C®i5;4^«£#.5fc6»C«2. 0%£t±^JlDf 

*.5®T8. 0XOTfrS®*^J:Vi. 

[0 0 3 5] Mo. W. V\tmcm-^1^^\^. fk%MW 

5®T. c:n€)® iasfctt2ae(i±s*fti-r-5®fe.k 
-tUT. ;ioj:da»**#sfc«>fcttMo*o. 
io%£;±. wso. ioxiU±. vso. oi%£;± 
^ira-r«>®*tj:ii. L*it. #-r^-5t®tt*^(£Tr2) 

ff-r®-t?Mott5. 0X61T. WttS. OXSilT. Vtt 

5. 0XOTfr5®*tJ:v». 
[0036] Nb. Ta. Zr. Hf. Tl, Sc. Y 

^i4£[fi]±$-ii-^>®ic#^s;ft7c5}iT*«®T. cine.® 
TcSf &^sas^T±f5®^5ffl■r ^jdt s® <t ^\ 

[0 0 3 7] Co, Nl. Cu. BttV^-rnfeS^*!! 



(5) 1§||¥8-1 0 0 2 3 9 

8 

fl5ft«.®T. cn^®7C*S®S[S^T±E®l6HTa 
linf-5®t>±V». Bttffl®jKAttSi«»«.i:^^ 
«+®N*BN0}gt?B3£UTN®ltjg»*«:<-r 

®»c*^>s:?cSiT».5®T±E®fefflTjga:*iin-rs® 

[0 0 3 8] Mg, Ca, Pb, B 1, Te, SettW 

® ttsm u 5 ® tc^tsiftTcsfiT* 5 ® T Jin 6 
® 1 a^/t»2a£A±&±s®«Sie-r^iia-r'&®<&J: 

W [0 0 3 9] N, A 1 . PttXA«I®WttS<£T-r<&© 

TitiaLyc:±fSCS^-r-5®*^J:Vi, 

[0 0 4 0] *5!?g®^-t • mA56?giC*V^Ttt. ^ife 
xaiH*^^jifflI^'C*D. aiSXT?, C: 1. 0- 

4. OX. S1:0. 1~3. OX, Mn:0. 05~ 
10. OX. Cr:25. 0~35. OX. Co:3 

5. 0~65. OX. *J;l^Mo : 0. 05~15. 0 
X. W:10. 0~25. OX, V:0, 1~15. 0 

• x®5^©ia*fctt2aeii±. REM:0. 0 0 1~ 

0. 60%, $^('N1:0. 01~15. 0X. C 
20 u:0. 01~2. OX, B:0. 005~0. 8XO 

5-&®ia*&B2aei±*^*. s:o. oo2qx 
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